Processed lipoaspirate cells for tissue engineering of the lower urinary tract: implications for the treatment of stress urinary incontinence and bladder reconstruction.
We performed a pilot study to investigate the ability of human adipose derived, multipotent stem cells to be delivered to and survive within bladder and urethral smooth muscle. Lipoaspirate was acquired from female patients undergoing liposuction. The lipoaspirate was processed to yield a pluripotent population of processed lipoaspirate (PLA) cells. For tissue delivery PLA cells were fluorescent labeled and suspended in Hanks' balanced salt solution (Sigma Chemical Co., St. Louis, Missouri). To assess PLA viability in multiple animal models 8 Rnu athymic rats (Charles River, Wilmington, Massachusetts) and 6 SCID mice (Taconic Farms, Oxnard, California) underwent laparotomy and injection of PLA cells into the bladder and urethra. An additional 8 rats underwent sham injection of Hanks' balanced salt solution alone. Experimental and control animals were sacrificed 2, 4, 8 and 12 weeks after injection, and the bladders and urethras were analyzed. Self-regenerating, pluripotent PLA cells were easily isolated from human adipose tissue. Evaluation 2, 4, 8 and 12 weeks after injection demonstrated PLA cell viability and incorporation into the recipient smooth muscle. Eight weeks following injection PLA cells demonstrated in vivo expression of alpha-smooth muscle actin, an early marker of smooth muscle differentiation. PLA cells are an easily accessible source of pluripotent cells, making them ideal for tissue regeneration. PLA cells remain viable up to 12 weeks in the lower urinary tract. Human PLA cells injected into the urinary tract show morphological and phenotypic evidence of smooth muscle incorporation and differentiation with time. PLA cells may provide a feasible and cost-effective cell source for urinary tract reconstruction.